localized in postsynapses and is consistent with further showed somatodendritic localization in mature hippoanalysis described below (see Figure S1 in the Supplecampal pyramidal neurons. In the present study, TLS mental Data available with this article online). The hipwas translocated to dendrites and was recruited to pocampal neurons expressing TLS-GFP were immudendrites not only via microtubules but also via actin nostained with anti-MAP2 antibody, a somatodendritic filaments. In mature hippocampal pyramidal neurons, marker, to confirm that TLS was localized in the neuronal TLS accumulated in the spines at excitatory postsyndendrites ( Figure 1B, upper panels) . The result clearly apses upon mGluR5 activation, which was accompashowed that TLS-GFP was colocalized with MAP2-immunied by an increased RNA content in dendrites. Connopositive dendrites. In contrast, TLS-GFP was absent sistent with the in vitro studies, TLS-null hippocampal from long thin axonal projections of hippocampal pyramipyramidal neurons exhibited abnormal spine mordal neurons marked by antibody against phosphorylated phology and lower spine density. Our results indicate neurofilament protein (SMI31). The SMI31-positive prothat TLS participates in mRNA sorting to the dendritic jections were MAP2 negative, confirming their identity spines induced by mGluR5 activation and regulates as axons ( Figure 1B, lower panels) . These results indispine morphology to stabilize the synaptic structure.
Figure 1. TLS Is Localized in Neuronal Dendrites (A) Immunocytochemistry of mouse hippocampal-cultured neurons shows a punctate distribution of TLS within dendrites and its clustering in the nucleus (top middle). No staining with the antibody preadsorbed by excess amounts of GST-TLS fusion protein (top right, inset; costaining with anti-MAP2 antibody). Exogenously expressed TLS-GFP protein recapitulates the endogenous punctate localization of TLS within dendrites (top left)
. Double labeling with anti-PSD95 antibody shows that some of the TLS clusters are localized in spines (bottom arrows). Scale bars, 10 m in upper panels and 5 m in lower panels. (B) TLS-GFP is localized in MAP2-positive neuronal dendrites, whereas TLS-GFP is absent in the MAP2-negative process (arrowheads). TLS-GFP is excluded from this SMI31-positive thin-axonal process (arrowheads) of a mouse hippocampal pyramidal neuron. Scale bars, 10 m. (C) TLS translocation to dendrites requires intact cytoskeletal polymers and is actin dependent. In control cells, TLS-GFP is distributed both in the cell bodies and dendrites (n = 27) as well as staufen-GFP. Treatment with either cytochalasin B (0.2 M) (n = 48, over 50 m distant from the soma, p < 0.01) or nocodazole (2 M) (n = 51, over 70 m distant from the soma, p < 0.01) for 12 hr reduces the amount of TLS-GFP within dendrites, although the neuronal extensions are not retracted. Nocodazole treatment blocks dendritic localization of staufen-GFP, however, cytochalasin B has no effect on its somatodendritic localization. Scale bar, 50 m. Graphs showing quantitative data for pharamacological experiments with inhibitors described above are presented. Error bars indicate SEM (standard error of mean) for each experiment. and 2). When TLS-GFP was expressed in immature S1Ba-S1Bc). These clusters also repeatedly gathered and dispersed within the dendrites. By double labeling dendrites with few spines (culture day 13, Figure 2A Figure  4C ). In the proximal region, more dendrites were elongated directly from the soma in the TLS null neurons. It appeared that there were more tertiary dendritic branches in the distal region of the TLS null neurons. These data imply a key role for TLS in neuronal maturation including dendritic branching and also maintenance of spine stability. 
Discussion

